1 Spectra processing
Baseline correction
The raw experimental spectra are baseline corrected by subtracting an underground spectrum from the raw experimental spectrum. The underground spectrum is generated by fitting a spline function through points in the spectrum at which the Raman signal intensity, due to the absence of Raman peaks at these positions, is known to be zero. For further details we refer to reference. 1 
Isolation of the OH stretching vibration
In the baseline corrected Raman spectra of binary mixtures of water and organic solvent the CH stretching vibration of the organic solvent spectrally overlaps between 3000 cm -1 and 3200 cm -1 with the OH stretching vibration of water or of the alcohol. Therefore, we subtract according to equations (1) and (2) the CH signal from the mixture spectra. On this purpose the S2 mixture spectrum is represented by a modelled mixture spectrum that, using a ( ) , ( ) partial least squares minimization, is fitted to the experimental one . The modelled spectrum ( )
is composed of 4 pseudo Voigt profile peaks that represent the CH Raman signal (dotted ,1 -4 orange in Figure S1 ) and of six Gaussian profile peaks (dotted blue in Figure S1 ) that
represent the OH stretching vibration of the alcohol and water. In order to obtain the isolated OH Raman spectrum of the mixture
we subtract the modelled CH Raman signal from the mixture spectrum .
, 1 -4 During the fitting procedure of the modelled spectrum to the experimental spectrum each of the four pseudo Voigt profile peaks for the CH Raman signal and the six Gaussian profile peaks for the OH Raman signal have certain degrees of freedom. Their central peak position can be fitted within certain ranges (Table S1 ), whereas the peak height and their width have no restraints. the organic solvent , as it is shown in Figure S1 , and then considered as fixed peak assemble, where all fit parameters except the intensity of the peak assemble are kept constant.
Figure S1: Raman spectra of pure methanol (a) and pure ethanol (b) at 0.4 MPa and 308 K (bold black line) with the partial least square fit of 4 pseudo Voigt profiles for the CH stretching vibration (dotted orange lines) and 6 Gaussian profiles for the OH stretching vibration (dotted blue lines). The green line shows the sum of the four pseudo Voigt profile peaks. Grey line: difference between the best fit and the pure compound spectra. Figure S2 shows the isolated OH Raman spectra of the three analyzed mixtures of ( ) water and organic solvent for mixture compositions between pure water and pure organic solvent.
The up-and-down course of the spectra at the left margin of the Raman-shift scale is an ( ) artifact of the subtraction of the CH-Raman signal according to equation (2) above. This range of Raman shifts is not considered for the computation of the centroid of the OH Raman signal. Pure water spectra show the larges intensity. The small black oval in (c) marks minimal negative intensity values resulting from the acetonitrile subtraction. We will discuss this at the calculation of the molar spectra were this effect becomes more visible. The mixture compositions for the all Raman spectra are listed in Table S2 .
Computation of molar Raman spectra
The Raman spectra are converted into molar Raman spectra ( ) ( )
by multiplication with the molar volume of the mixture . The molar volume of each mixture
is computed from the density of the mixture which is determined with the Coriolis densitometer, the respective molar fractions of the compounds in the mixture, which are known from the amounts of the compounds fed via the syringe pumps, and their molar masses . The molar Raman spectra of mixtures water/organic solvent are presented in Figure S3 . The ( ) centroid is computed from portion of inside the blue background rectangle.
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Figure S3: Molar OH Raman spectra of the mixtures a) water/methanol, b) water/ethanol and c) ( ) water/acetonitrile at 0.4 MPa and 308 K over the whole composition range. The blue background illustrates the area from which the centroid is calculated. The small black oval in (c) marks minimal negative intensity values resulting from the acetonitrile subtraction. The mixture compositions for the all Raman spectra are listed in Table S2 .
Computation of partial molar spectra
The partial molar Raman spectra of compound in the mixture with compound j
and of compound j in the mixture with compound
are computed from the molar mixture spectra in accordance to the computation of ( ) thermodynamic partial molar properties 2 In order to achieve an accurate description of the derivatives high quality Raman spectra have to be recorded in rather small increments
with respect to the composition .
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In practice, we apply equation (5) and (6) pixel by pixel or Raman shift by Raman shift. For example for a Raman shift of 3300 cm -1 the evolution of signal intensity is considered as (3300) a function of the mixture composition and thereafter derived. Once this has been done for each pixel or for each Raman shift, the partial molar Raman spectrum can be reassembled for all Raman shifts.. Figure S4 shows in the upper row partial molar Raman spectra of water and in the bottom row the partial molar Raman spectra of the organic solvent. Negative intensity values within the partial molar Raman spectra are meaningful. They imply that for example the addition of acetonitrile to the mixture with water causes a reduction of the molar OH Raman spectrum at Raman shifts, where is negative and an increase where
Analyzed mixture compositions and densities 
